Expression of Helicobacter pylori CagA domains by library-based construct screening.
Highly pathogenic strains of Helicobacter pylori use a type IV secretion system to inject the CagA protein into human gastric cells. There, CagA associates with the inner side of the membrane and is tyrosine-phosphorylated at EPIYA motifs by host kinases. The phosphorylation triggers a series of interactions between CagA and human proteins that result in a dramatic change of cellular morphology. Structural and functional analyses of the protein have proved difficult, due to the proteolytically sensitive nature of the recombinant protein. To circumvent these difficulties, we applied ESPRIT, a library-based construct screening method, to generate a comprehensive set of 5'-randomly deleted gene fragments. Screening of 18 432 constructs for soluble expression resulted in a panel of 40 clones, which were further investigated by large-scale purification. Two constructs of approximately 25 and 33 kDa were particularly soluble and were purified to near homogeneity. CagA fragments larger than 40 kDa were prone to heavy proteolysis at the C-terminus, with a favoured cleavage site near the first EPIYA motif. Thus, these well-expressed recombinant constructs isolated are likely to be similar to those observed following natural proteolysis in human cells, and open the way for structural and functional studies requiring large amounts of purified material.